Lesion of caudate-putamen interneurons with kainic acid alters dopamine and serotonin metabolism in the olfactory tubercle of the rat.
1. The existence of functional interrelationships between dorsal and ventral regions of the rat striatum was investigated. Kainic acid (KA) was employed to induce neuronal lesions in the more dorsal striatum, the caudate-putamen (CP). Only one CP (one side) received KA. KA-induced neurotoxicity at the site of injection (CP) was evidenced by reductions in choline-acetyltransferase activity and in GABA levels, and by increases in the ratios metabolite/monoamine for dopamine (DA) and serotonin (5-HT). 2. In addition to the well-known local effects, direct stereotaxic injection of KA into the CP produced distant effects in the ipsilateral olfactory tubercle (OT). A dose-dependent increase in the levels of 3,4-dihydroxyphenylacetic acid (DOPAC), homovanillic acid (HVA), and 5-hydroxyindoleacetic acid (5-HIAA) and decreases in DA and 5-HT concentrations were observed in the OT ipsilateral to the CP injected with KA. With 1, 2, 3, and 4 microg of KA, the ratio DOPAC+HVA/DA in the OT was 30, 79, 140, and 173% higher, respectively, than control levels. With 2, 3, and 4 microg of KA, the levels of 5-HIAA were approximately 30, 60, and 120% higher than control values, and the changes in 5-HIAA were associated with significant reductions in 5-HT concentrations. 3. Our results suggest that the dorsal part of the striatum exerts important regulatory functions over the most ventral striatal region, the OT. Destruction of CP interneurons by KA leads to disinhibition of DA and 5-HT activities to the OT. The functional interactions between dorsal and ventral striatal regions may play a role in the integration of fundamental life-preserving, motivational, and goal-directed olfactory motor behaviors of rodents.